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Response to Arguments 

1 . Applicant's arguments with respect to claims 1-53 and 59-108 have been considered but 
are moot in view of the new ground(s) of rejection. The claims 1-16, 19-34, 37-53, 59-73, 76-89, 
92-18 are rejected in view of newly cited reference McCaffrey et al. (US Patent # 6,101,294). 
Examiner sincerely apologizes for the delay in prosecution. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the Enghsh language. 

3. Claims 1,2, 4-16, 19-21, 23, 25-27, 29-34, 37, 39-42, 59-73, 76-78, 80-89, 92, 94-97, 99 
and 101 are rejected under 35 U.S.C. 102(e) as being anticipated by McCaffrey et al. (US Patent 
#6,101,294). 

[Claim 1] 

McCaffrey teaches a method of adaptively controlling sensitivity, on a pixel-by-pixel basis, of a 
digital imager (figure 2, col. 5 lines 34-41, imager 201), comprising: (a) determining a number of 
pixels of image data having illximination intensity levels within a first defined range of 
illumination intensity levels (col. 6 lines 7-25, intensity corresponding to 13) (b) determining an 
illumination intensity level mapping fiinction based upon the determined number of pixels within 
the first defined range of illumination intensity levels (col. 6 lines 7-16); (c) determining a 
fransfer control fiinction based on the determined illumination intensity level mapping function 



Application/Control Number: 10/037,885 Page 3 

Art Unit: 2622 

(col. 6 lines 16-25); and (d) imposing the determined transfer control function upon a pixel of the 
digital imager (col. 6 lines 16-25, also see col. 6 lines 32-37). 
[Claim 2] 

McCaffrey teaches determining a number of pixels having illumination intensity levels within a 
second defined range of illumination intensity levels within a second defined range of 
illumination intensity level (col. 6 lines 7-21, intensity 12 as shown in figure lb); said 
determination an integration time of the transfer control function being determined based on the 
determined illumination intensity level mapping function (col. 6 lines 16-37). 
[Claim 4] 

McCaffrey teaches wherein the first defined range of illumination intensity levels is a range of 
illumination intensity levels including an illumination intensity level representing pixel 
saturation (see figure la, intensity 13). 
[Claim 5] 

McCaffrey teaches wherein the second defined range of illumination intensity levels is a range of 
illumination intensity levels including an illumination intensity level representing a minimum 
illumination intensity level (col. 4 lines 51-59, dark regions). 
[Claim 6] 

McCaffrey teaches wherein the first defined range of illumination intensity levels is a range of 
illumination intensity levels including an illumination intensity level representing pixel 
saturation (see figure la, intensity 13). McCaffrey teaches second defined range of illumination 

intensity levels is a range of illumination intensity levels including an illumination intensity level 
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representing a minimum illumination intensity level adjusted for a pixel offset value (col. 4 lines 
51-59, dark regions). 
[Claim 7] 

McCaffrey teaches wherein said determination of a number of pixels of image data having 
illumination intensity levels within a first defined range of illumination intensity levels (intensity 
13, figures la-lc) determines a number of pixels of image data having illumination intensity 
levels within a first defined range of illumination intensity levels fi-om a fi-ame of pixels of image 
data created by the digital imager (col. 6 lines 7-25). 
[Claim 8] 

McCaffrey teaches wherein said determination of a number of pixels of image data having 
illumination intensity levels within a first defined range of illumination intensity levels 
determines a number of pixels of image data having illumination intensity levels within a first 
defined range of illumination intensity levels from a partial frame of pixels of image data created 
by the digital imager (col. 6 lines 7-25, only the area corresponding to brightest pixels is 
analyzed). 
[Claim 9] 

McCaffrey teaches wherein said determination of a number of pixels of image data having 
illumination intensity levels within a first defined range of illumination intensity levels 
determines a number of pixels of image data having illumination intensity levels within a first 
defined range of illumination intensity levels from a defined area within a frame of pixels of 

image data created by the digital imager (col. 6 lines 7-25, the whole area is read as a defined 
area). 
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[Claim 10] 

McCaffrey teaches wherein said determination of a number of pixels of image data having 
illumination intensity levels within a first defined range of illumination intensity levels 
determines a number of pixels of image data having illumination intensity levels within a first 
defined range of illumination intensity levels fi-om a user-defined area within a frame of pixels of 
image data created by the digital imager (since the user has to press the shutter button in order 
for the image taking to take place, any frame or area within the frame is considered to be a user 
defined area). 
[Claim 11] 

McCaffrey teaches wherein the determined illumination intensity level mapping function is a 
calculated illumination intensity level mapping function, the calculation being based upon the 
determined number of pixels within the first defined range of illumination intensity levels (col. 6 
lines 7-25). 
[Claim 12] 

McCaffrey teaches wherein the determined illumination intensity level mapping function is a 
selected illumination intensity level mapping fimction selected from a plurality of pre-specified 
illumination intensity level mapping fiinctions, the selection being based upon the determined 
number of pixels within the first defined range of illumination intensity levels (col. 6 lines 7-25, 
figures lb and Ic and histogram represent different integration times. Different integration times 
will have different transfer functions). 
[Claim 13] 
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McCaffrey teaches wherein the determined transfer control function is a calculated transfer 
control function, the calculation being based upon the determined illumination intensity level 
mapping function (col. 6 lines 7-25, figure 2). 
[Claim 14] 

McCaffrey teaches, wherein the determined transfer control function is a selected transfer control 
function from a plurality of pre-specified transfer control functions, the selection being based 
upon the determined illumination intensity level mapping function (col. 6 lines 7-25, figures lb 
and Ic represent different integration times and the histogram in figure 3 represent different 
intensities. Different integration times will have different transfer functions). 
[Claim 15] 

The method as claimed in claim 2, wherein the determined transfer control function determines 
an integration time is a calculated transfer control function, the calculation being based upon the 
determined illumination intensity level mapping fimction (col. 6 lines 7-25). 
[Claim 16] 

McCaffrey teaches wherein the determined transfer control fiinction determines an integration 
time is a selected transfer control function from a plurality of pre-specified transfer control 
functions, the selection being based upon the determined illumination intensity level mapping 
function (col. 6 lines 7-25). 
[Claim 19] 

McCaffrey teaches wherein the illumination intensity level mapping function is determined 
independently of the determination of the integration time (histogrammer 204 determines an 
intensity level fimction and transfer fimction is generated by function generator 206). 
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[Claim 20] 

McCaffrey teaches that the number of pixels that correspond to a mapping function and are 
above or below a particular threshold is dependent thereupon an integration time (col.6 lines 7- 
26). 

[Claim 21] 

McCaffrey teaches wherein the illumination intensity level mapping function i.e. the number of 
pixels corresponding to an intensity level is determined prior to the determination of the 
integration time (col. 7-25). 
[Claim 23] 

McCaffrey teaches wherein determinations of the illumination intensity level mapping function 
and the integration time are determined substantially simultaneously (col. 5 lines 34-41 real 
time). 
[Claim 25] 

McCaffrey teaches further comprising: (d) determining, for each of a plurality of defined ranges 
of illumination intensity levels (figures lb and Ic has different intensity levels), a number of 
pixels within the defined range of illumination intensity levels when the determined number of 
pixels within the first defined range of illumination intensity levels is above a first threshold; and 
(e) determining, for each defined range of illumination intensity levels, an illumination intensity 
level mapping function based upon the determined number of pixels within the defined ranges of 
illumination intensity levels (col. 6 lines 7-25, figures la-lc and figure 2). 
[Claim 26] 
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McCaffrey teaches a method of adaptively controlling sensitivity, on a pixel-by-pixel basis, of a 
digital imager, comprising: (a) determining a plurality of numbers of pixels, each determined 
number of pixels being a number of pixels within an associated defined range of illumination 
intensity levels (col. 6 lines 7-25, figure 2 and see figures lb and Ic for corresponding 
illumination levels); (b) determining a plurality of illumination intensity level mapping fiinctions, 
each determined illumination intensity level mapping function corresponding to one defined 
range of illumination intensity levels, each illumination intensity level mapping fimction being 
determined based upon the determined number of pixels within an associated defined range of 
illumination intensity levels (col. 6 lines 7-25); (c) determining a transfer control fimction based 
on the plurality of determined illumination intensity level mapping functions; (col. 6 lines 7-25); 
and (d) imposing the determined transfer control fimction upon a pixel of the digital imager (col. 
7 lines 7-25) 
[Claims 27, 29, 30] 

These claims are similar to claims 2, 5 and 6 respectively. Therefore they have been analyzed 
and rejected based upon claims 2, 5 and 6. 
[Claims 31-34] 

These claims are similar to claims 7-10 respectively. Therefore they have been analyzed and 
rejected based upon claims 7-10. 

[Claim 37] 

McCaffrey teaches a method of adaptively controlling sensitivity, on a pixel-by- pixel basis, of a 
digital imager, comprising: (a) determining a number of saturated pixels; (b) selecting a first 
illumination intensity level mapping fimction when the determined number of saturated pixels is 
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above a first threshold (col. 6 lines 7-25, figure 2 and see figures lb and Ic) (c) determining a 
number of pixels having illumination intensity levels within a defined range of values; (d) 
selecting a second illumination intensity level mapping function when the determined number of 
pixels is below a second threshold (e) determining a transfer control function based on the 
selected illumination intensity level mapping fimction and (f) imposing the determined transfer 
control function upon a pixel of the digital imager (See Col. 5 line 55-col. 6 line 25). 
[Claim 39] 

McCaffrey teaches wherein said determination of the number of pixels having illumination 
intensity levels within a defined range of values determines the number of pixels when the 
determined number of saturated pixels is below a first threshold (col. 6 lines 7-25, figure 2). 
[Claim 40] 

McCaffrey teaches determining a number of pixels having illumination intensity levels within a 
second defined range of illumination intensity levels and determining number of pixels having 
illumination intensity levels within a second defined range of illumination intensity levels; said 
determination of the transfer control fimction being determined based on the determined 
illumination intensity level mapping function and the determined integration time (col. 7 lines 7- 
25) 

[Claim 41] 

This is a combination of claims 1, 2, 4 and 5 respectively. Therefore it has been analyzed and 
rejected based upon claims 1, 2, 4 and 5. 
[Claim 42] 
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McCaffrey teaches wherein the transfer control function comprises a plurality of discrete transfer 
control functions (figures lb and Ic would have different transfer control functions). 
[Claims 59-73, 76-78, 80-89, 92, 94, 95, and 96, 97, 99, 101] 

These are apparatus claims corresponding to method claims 1, 2, 4-16, 19-21,23, 25-27, 29-34, 
37, 39-42 respectively and are therefore analyzed and rejected based upon method claimsl, 2, 4- 
16, 19-21,23, 25-27, 29-34, 37, 39-42. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 3, 22, 24, 28, 43-47, 79, 98, 100 and 102 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over McCaffrey et al. (US Patent # 6,101,294). 

[Claims 3 and 28] 

It is noted that it is within the skill of an ordinary person i.e. the user of the camera to repeat the 
method (a) - (d) until a desired dynamic range is realized. 
[Claims 22 and 79] 

McCaffrey fails to teach wherein the illumination intensity level mapping function is determined 
after the determination of the integration time. However Official notice is taken that it is very 
well known to have determined illumination intensity level mapping function is determined after 
the determination of the integration time in order to reduce the load on the processor. Therefore 
taking the combined teachings of McCaffrey and Official Notice, it would be obvious to one 
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skilled in the art at the time of the invention to have been motivated to have determined 
illumination intensity level mapping function is determined after the determination of the 
integration time in order to reduce the load on the processor. 

[Claims 24, 98, ICQ, 102] 

McCaffrey teaches at least three transfer fimctions corresponding to two different intensity levels 
(figures lb and Ic has different intensity levels). However it would be a matter of design choice 
to set the number of transfer fimctions as eight wherein the number of illumination intensity level 
mapping functions to select from is eight in order to suitably adjust the exposure time for a 
particular scene. 
[Claims 43-45] 

McCaffrey teaches at least three discrete transfer fimctions corresponding to two intensity levels 
(figures lb and Ic). However it would be a matter of design choice to set the number of transfer 
fimctions as eight wherein the number of illumination intensity level mapping fimctions to select 
from is eight in order to suitably adjust the exposure time for a particular scene. 
[Claims 46-47] 

McCaffrey teaches said determination of each of discrete transfer control fimction being 
determined based on the plurality of determined illumination intensity level mapping fiinction 
(col. 6 lines 33-54). 

6. Claims 38, 52, 53, 93, 107, 108 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over McCaffrey (US Patent # 6,816,200) in view of Gallagher et al. (US Patent # 6,765,61 1). 
[Claim 38] 
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McCaffrey fails to teach wherein the first illumination intensity level mapping function 
represents a greater compression of the resolution of the high illumination intensity levels of the 
scene than the second illumination intensity level mapping function.. However Gallagher 
wherein the saturated pixels are compressed with a higher error corresponding to high 
illumination intensity levels of the scene than the second illumination intensity level (col. 9 line 
64-col. 10 line 10). Therefore taking the combined teachings of McCaffrey and Gallagher, it 
would be obvious to one skilled in the art at the time of the invention to have been motivated to 
have the saturated pixels are compressed with a higher error corresponding to high illumination 
intensity levels of the scene than the second illumination intensity level in order to set the 
compression differently. 
[Claim 52] 

McCaffrey teaches a method of adaptively controlling sensitivity, on a pixel-by- pixel basis, of a 
digital imager, comprising: (a) selecting a first illumination intensity level mapping fiinction; (b) 
determining a first transfer control function based on the selected first compression; (c) imposing 
the determined first transfer control fimction upon a pixel of the digital imager; (d) determining a 
histogram of illumination intensity levels of pixels of image data being generated by the digital 
imager having the determined first transfer control fiinction imposed thereon; (e) determining an 
illumination intensity level maximum, the illumination intensity level maximum representing a 
greatest illumination intensity level for a pixel in a sample forming the histogram; (f) 
determining a second illumination intensity level mapping function, based on the determined 
intensity level maximum, the second illumination intensity level mapping function preventing 
the generation of any saturated pixels and providing a dynamic range of image data enabling 
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each level in the histogram to be realized by the digital imager; (g) determining a second transfer 
control function based on the determined second illumination intensity level mapping function; 
and (h) imposing the determined second transfer control function upon a pixel of the digital 
imager (col. 6 lines 50-col. 7 line 25, figures 1-3). McCaffrey fails to teach wherein the transfer 
control function is based on selected first compression. However Gallagher wherein the saturated 
pixels are compressed with a higher error corresponding to high illumination intensity levels of 
the scene than the second illumination intensity level (col. 9 line 64-col. 10 line 10). Therefore 
taking the combined teachings of McCaffrey and Gallagher, it would be obvious to one skilled in 
the art at the time of the invention to have been motivated to have the saturated pixels are 
compressed with a higher error corresponding to high illumination intensity levels of the scene 
than the second illumination intensity level in order to set the compression differently. 
[Claim 53] 

Gallagher teaches that the first illumination intensity level mapping fiinction represents a greater 
compression of the resolution of the high illumination intensity levels of the scene than the 
second illumination intensity level mapping fimction (col. 9 line 64-col. 10 line 10). 
[Claims 93, 107, 108] 

These are apparatus claims corresponding to method claims 38, 52, 53 respectively and are 
therefore analyzed and rejected based upon method claims 38, 52, 53. 
7. Claims 48-5 1 and 103-106 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over McCaffrey (US Patent # 6,816,200) in view of Kindt et al. (US Patent # 6,348,681). 

[Claims 48 and 49] 
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McCaffrey fails to teach wherein each discrete illumination intensity level mapping function is a 
linear illumination intensity level mapping fiinction. However Kindt teaches wherein 
illumination intensity incident light intensity is a linear function (fig. 4). Therefore taking the 
combined teachings of McCaffrey and Kindt, it would be obvious to one skilled in the art at the 
time of the invention to have been motivated to have a linear illumination intensity level 
mapping function in order to extend the dynamic range of the sensor. 
[Claim 50] 

Kindt teaches wherein the plurality of discrete linear illumination intensity level mapping 
functions form a composite piece-wise linear illumination intensity level mapping fimction, the 
composite piece-wise linear compression being the determined illumination intensity level 
mapping function, the determined illumination intensity level mapping fimction being a nearly 
logarithmic illumination intensity level mapping function (figure 4). 
[Claim 51] 

Kindt teaches wherein the eight discrete linear illumination intensity level mapping fiinctions 
form a composite piece-wise linear illumination intensity level mapping fiinction, the composite 
piece-wise linear compression being the determined illumination intensity level mapping 
function, the determined illumination intensity level mapping function being a nearly logarithmic 
illumination intensity level mapping fimction (figure 4). 
[Claims 103-106] 

These are apparatus claims corresponding to method claims 48-5 1 respectively and are therefore 
analyzed and rejected based upon method claims 48-5 1 . 
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Allowable Subject Matter 

8. Claims 17, 18, 35, 36, 74,75, 90 and 91 are allowed. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YOGESH K. AGGARWAL whose telephone number is 
(571)272-7360. The examiner can normally be reached on M-F 9:00AM-5 :30PM. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Sinh Tran can be reached on (571)-272-7564. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Y ogesh K Aggarwal/ 

Primary Examiner, Art Unit 2622 



